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Automatic Document Retrieval 


National Bureau of Standards has developed an improved model 

of an automatic document retrieval device which can select and 
reproduce information from massive files of correspondence, 
drawings, patents or similar printed matter which have been re- 
corded on microfilm. Work on further improvements is now under- 
way. 


Operation - A binary dot code is associated with each document in the 
system. The machine examines these codes at a rate of 2400 pages per 
minute. A single code frame is about one-quarter of an inch long and 

@ as wide as the film. Six rows of 46 bits each are contained; 40 bits 
for document information and 6 for machine control. 


As film passes through the machine its image is projected on a bank of 
photocells which scan the code. When a desired item is found, a high- 
speed clutch mechanism is activated, pressing the recopy film to a drive 
drum and accelerating it to the same speed as the information or master 
film. The desired item on the master film is then registered on the re- 
copy film by slit photography. 


After the desired item passes the camera slit, the clutch is disengaged 
and the recopy film stops. NBS says that as many consecutive items as 
desired can be copied without slowing or stopping the master film. Out- 
put is a recopy film on which all documents of interest are registered. 


Improvements - New electromechanical film transport combined with a multi- 
word selector are expected to perform much more rapid and sophisticated 


searches than the present machine, which is limited to one word per 
document. 


The new selector will utilize signals caused by recognition of the machine 
words. These will be combined, using computer logic, to give the print- 
out command. 


A six machine-word code has been devised for the Bureau of Ships, U.S. 
Navy for use in an encoding study of a series of letters. It is expected 

@ that with this code system, the Navy will be able to find any letter or 
letters written between certain dates, from a particular supplier about 
a specific type of equipment. Other applications, for the U.S. Patent 
Office, are also under study. 
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Radar and Communications Trends 


Here's the latest on some new radar and communications projects: @ 


* Project Echo: First tests may be made this year on the ground equipment 
for passive satellite communication Project Echo. Bell Laboratories 
is constructing facilities at Holmdel, N.J. including a dish-type com- 
mercial antenna for transmission and a horn-reflector for reception. 
Receivers, under present plans, will utilize either a pair of parametric 
amplifiers or masers or a combination of one of each. 


System will be checked out, according to present plans, in moon relay 
tests with a Jet Propulsion Laboratory tracking station at Goldstone, 
Calif. Next Spring, National Aeronautics and Space Administration, 
using a new Delta Booster, hopes to place in orbit a 100 foot inflat- 
able satellite for passive communications relay. It is expected that 
the Goldstone and New Jersey stations can relay signals via this satel- 
lite for about 20 minutes every two hours. Bell Laboratories hopes to 
determine whether broadband television signals could also be trans- 
mitted -- opening the way to global TV coverage. 


NASA, later this year, will issue a complete technical report on plans 
for Project Echo, which will permit industrial and research organizations 
to conduct their own relay tests. 


* Early Warning Radar: Air Force expects to begin final systems tests 
shortly at Houma Air Force Station, La. on its new “super-sentry" radar 
designed for use with the SAGE defense network. Air Force says the 
AN/FPA-28 will be tower-mounted on a three-story transmitter-receiver s 
structure housing the 262 units making up the system. Overall system 
weight is 800 tons, including a 50-ton boxcar-shaped antenna. Officials 
credit rew Raytheon -developed power tubes, the amplitron and traveling 
wave,as major advances for surveillance units. 


* Radar Probe: Advanced Research Projects Agency (ARPA) hopes to have 
in operation within two years a 1000 foot diameter spherical antenna 
radar for use in ionospheric measurements. Facility will be constructed 
at a cost of $4.5 million under contract with Cornell University. 


The so-called vertically directed ionospheric radar probe is planned to 
use incoherent backscatter radar to measure electron density and temper- 
atures as a function of height and time to a distance exceeding one 
earth radius; to measure auroral ionization to detect transient streams 
of charged particles; to explore the existence of ring currents; to 
obtain radar echoes of Mars and Venus; and to map areas of the moon 

and sun. Chief military applications will be in the field of midcourse 
ballistic missile functions, and as an aid in advanced detection and 
warning systems. 


Project also indicates that the "glamor" of satellites for such investi- 
gations may be fading -- just a bit. ARPA goes to some length to point 
out that satellites can measure several small portions of the ionosphere 
in layers almost simultaneously, and continuously over long periods of 
time -- at the cost of a single satellite. @ 
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Radioisotope Workshop 


Atomic Energy Commission and West Virginia University will co-sponsor 
a workshop on industrial uses of radioisotopes at Morgantown, W. Va. 
Nov. 19-20. Commission speakers will explain government programs and 
local industrial users will report on their own experiences. 


(Management and technical personnel, educators and others wishing to 
attend may contact Prof. James A. Kent, Department of Chemical Engin- 
eering,West Virginia University, Morgantown, W. Va.) 


Fellowships 


National Science Foundation is now accepting applications for its Graduate 
Fellowship Awards in the mathematical, physical, medical, biological and 
engineering science, including anthropology, psychology and various 

social sciences, including communication theory. Applications must be 
received by Jan. 1, 1960. 


(Application material may be obtained from the Fellowship Office, National 
Academy of Sciences, 2101 Constitution Avenue, N.W.,Washington 25, D.C.) 


Atomic Energy Commission is accepting applications for 237 AEC Fellowships 
in the fields of nuclear science and engineering, health, physics, and 
industrial hygiene. Applications must be received by Feb. 1, 1960. 


(Application material may be obtained from the Fellowship Office, Uni- 
versity Relations Division, Oak Ridge Institute of Nuclear Studies, P.O. 
Box 117, Oak Ridge, Tenn.) , 


Basic Research Grants 


Department of Defense, acting under new Congressional authority, has set 
forth principles to be followed by the Armed services in the use of grants 
for basic research by nonprofit institutions or organizations. Previously, 
such projects could only be carried out through standard research contracts. 


Policy on grants vs. contracts limits grants to an initial period of not 
more than five years. Factors to be considered: 


* Support of a broad area of science -- rather than solution of specific 
problems. 


* Payment - grants may be made when it is considered desirable to have 
greater flexibility provided by the grant form of payment. 


* Less Red Tape - Detailed supervision by the Pentagon may be kept to 
a minimum under grant regulations, and the need for periodic progress 
reports may be eliminated. There are also advantages in simplified 
auditing and accounting. 


* Cost Sharing - The new regulations may make it easier for the Pentagon 
to share the cost of a program which is also supported by other agencies 
authorized to make grants, as well as non-governmental groups. 


Title to equipment purchased with grant funds may be vested in the organi- 


zations making the investigations if the Pentagon decides that this would 
save money or eliminate red tape. 


Re 
- 
Ps 
d 
| 
4 
; 
> 
® 
> 
fa 
; 


Research Checklist 


( ) Electrical Equipment Cleaning: Navy has developed a cleaning compo- 
sition that removes fuel oil from 
electrical equipment without harming insulation, metals or humans, 
and also acts as an anti-rust agent. Composition contains hydro- 
carbon solvent, surfactant, penetrant, and water and is used in com- 
bination with a water displacing composition developed earlier by 
the Navy. 


(Report available. 21 pages. 75 cents. Write OTS, U.S. Department 
of Commerce, Washington 25, D.C. for PB 151 670) 


( ) Rotor Theory Research: Studies by the National Aeronautics and Space 

Administration have demonstrated "surprising" 
differences between theory and application in the flow field of 
rotors in VTOL models. [In particular, an expected favorable mutual 
interference between rotors of a two-rotor configuration in ground 
effect, failed to materialize. 


(Report available. 60 pages. Single copies free. Write NASA - CODE 
BID, 1520 H Street, N.W., Washington 25, D.C. for TN D-43) 


( ) High Pressure Apparatus: The National Bureau of Standards has de- 

veloped a multiple-anvil apparatus for 
generating high pressures by application of force by an anvil against 
each face of a solid polyhedron. The compact equipment can be used 
in any press of conventional design, with the advantage of easy ma- 
nipulation and rapid assembly and disassembly. Repeated pressures in 
excess of 100,000 atmospheres have been obtained. 


(Paper available. Single copies free. Write National Bureau of 
Standards, Office of Technical Information, Washington 25, D.C. for 
Paper C63C1-6) 


( ) Electrorefining Titanium; Studies by the U.S. Bureau of Mines in- 
dicate that excellent metal quality can 

be obtained with lower power requirements by electrorefining titanium 

using an internally heated cell with a fused-salt bath. 


(Report including construction methods and test results available. 
20 pages. Single copies free. Write Publications-Distribution 
Section, U.S. Bureau of Mines, 4800 Forbes Avenue, Pittsburgh 13, 
Pa., for Report of Investigation No. 5494) 


( } Instant Food Powders: Agriculture Department has developed a new 

"foam mat" drying process for production of 
food powders said to have a number of advantages over presently used 
systems. Research is now underway on processing details and develop- 
ment of equipment suitable for commercial application. 


(Further details available. Free. Write U.S. Department of iat 
Room 403-A, Washington 25, D.c. for Announcement 2629-59) 
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Tungsten-Molybdenum Research: U.S. Bureau of Mines laboratories at 
Reno, Nev. have developed a new and 
reportedly simpler method for producing commercial-grade tungsten 
and molybdenum powders suitable for use in alloys, especially steels. 
The method has been tested successfully on the most common tungsten 
mineral, scheelite, which usually contains the undesirable molybdenum 
mineral powellite as an impurity. However, the one-step operation 
produced molybdenum of 98 percent purity and tungsten of better than 
99 percent purity. 


Process -- Scheelite concentrate is mixed with alkali phosphates or 


borates. The bath is heated and subjected to electrolysis. 
A low voltage charge, which molybdenum favors, is applied first and 
the molybdenum leaves the solution and is deposited on a cathode. A 
second cathode is then inserted, and the voltage is increased. Tungsten, 
preferring the higher voltage, then emerges from the solution and is 
deposited on the second cathode, completing the recovery process. 


Advantages -- Bureau points to high current efficiency, re-use of the 


electrolyte, and modest electrical requirements as other 
features of the process. Compact plants using this method are in con- 
trast to the large and complex commercial plants associated with tungs- 
ten recovery. It is believed that plants using the new technique 
would permit economic shipment of tungsten and molybdenum from schee- 
lite operations that might otherwise be unprofitable if only scheelite 
concentrates for chemical processing into metal were produced. 


New Water-Level Test: Geological Survey has developed a new test said 


to simplify the location and yield evaluation 
of water bearing zones or aquifiers penetrated by an artesian well. 
Electrical logging is used to determine the position of aquifiers. 
Discharge measurements are then made by releasing a small quantity 
of brine which is followed through an electric-conductivity device. 
Flow meters of various types can also be used. 


(Report, "Borehole Geophysical Methods for Analyzing the Specific 
Capacity of Aquifiers in an Multiaquifier Well" to be published by 
Geological Survey, GSA Bldg., Washington 25, D.C.) 


High Temperature Microscopy: Work at the AEC Hanford Laboratories at 
Richland,Washington has led to develop- 
ment of a carbon arc image furnace and microscope for study of ceramic 
fuel elements at high temperatures. Such furnaces permit self-contain- 
ment of the material being heated, atmosphere control, short heating 
and cooling cycles, optical microscopy and temperature measurement. 
The equipment has been used for the filming of the behavior of uranium 
dioxide and mixtures of uranium dioxide with silicon or silicon car- 
bide at temperatures to 2200°c. 


(Report available. 31 pages. $1. Write OTS, U.S. Department of 
Commerce, Washington 25, D.C. for Rept. HW - 58323) 
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Publication Checklist 


Weather Modification, newly-published transcript of hearings on the 
subject of Government and private programs in this field. 47 pages. 
Single copies free. (Write Committee on Science and Astronautics, 
New House Office Building, Washington 25, D.C. for Hearing No. 36) 


Radiation Hazards, a new Summary-Analysis of hearings on the subject 
of employee radiation hazards and the accompanying problem of work- 
men's compensation. Surveys state laws and proposed legislation. 

21 pages. Single copies free. (Write Joint Committee on Atomic 
Energy. F-88, The Capitol, Washington 25, D.C. for Summary-Analysis, 
Radiation Hazards) 


Nonconventional Power, a Report by the Oklahoma Institute of Technology 
for the Air Force on unusual power sources. Contains specific data and 
theory on such sources as the oscillating generator utilizing permanent 
Magnet excitation, the variable reluctance oscillating generator, metal 
thermopiles, semiconductor thermopiles, thin film thermopiles, fuel 
cells, p-n junction solar cells and nuclear converters. 104 pages. 
$2.50. (Write OTS, U.S. Dept. of Commerce, Washington 25, D.C.for 

PB 151 - 726) 


Nuclear War, a Summary-analysis, and a rather grim one, on the Bio- 
logical and Environmental effects of nuclear war as presented to 
Congress by Government and civilian experts. 58 pages. Single copies 
free. (Write Joint Committee on Atomic Energy, F-88, The Capitol, 
Washington 25, D.C. for Summary Aralysis - Nuclear War Effects) 


Helium, a compilation by the National Bureau of Standards of current 
data on the thermodynamic properties of helium below 20k. Pressures 
to 100 atmospheres and specific volumes from 5 liters/kg are also 
given. 40 pages. Price $1.25. (Write OTS, U.S. Dept. of Commerce 
for NBS Technical Note #8) 


Project Mercury, the Astronauts meet Congress for a brief and rela- 
tively pointless discussion of Project Mercury. Some background 
material included. 36 pages. Single copies free. (Write Committee 
on Science and Astronautics, New House Office Building, Washington 
25, D.C. for Hearing No. 37) 


Nuclear Instruction, a Government guide to Nuclear Science Teaching 
Aids and Activities. Useful to both industry and educators. 73 pages. 
Single copies free. (Write Publications Inquiry Unit, U.S. Office of 
Education, Washington 25, D.C. for Nuclear Science Teaching Aids) 


Orbits, a Smithsonian Institute study of periodic orbits in the re- 

stricted three-body problem in which the small masses pass close to | 
each of the masses. 9 pages. 20 cents. (Write Superintendent of 

Documents, Government Printing Office, Washington 25, D.C. for Pub 

No SI 1.12/2:3/7) 


Oxygen Production, a Bureau of Mines report which describes investi- 
gations in producing oxygen used in coal gasification by metal chelates @ 


and concludes that chelated metals of the salcomine type appear to be 
the most promising chemical sorbents of oxygen from the air. 38 pages. 
Single copies free. (Write Publications-Distribution Section, U.S. 
Bureau of Mines, 4800 Forbes Avenue, Pittsburgh 13, Pa., for Inf. 

Circ. 7906) 
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